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(64) CSALVANNEALED HIOH TENSION STEEL SHEET EXCELLENT IN WORKABILITY AND PLATING 
ADHESION 

(S?}Abstract: 

PROBLEM TO BE SOLVED: To provide a galvanneaied high tension steel sheet having the coated film 
excellent in the workability and the a-dhssrbjlliy. by using a retained austenitic ateei suitable as a 
nonstructural member for various hinds of machines, device, etc. of house eieetrlc appliances, building 
material, car, etc., and excellent in the local ductility as a basis material. 

SOLUTION: The basis material of the steel sheet contains by wt.% of 0,05-0,20% O, 0.02 -1.30% Si, 0.50- 
3,0% Mn, 0.05-2,0% At end 0,007-0,25% Tl and 0.005-0.25% Nh under condition in the range of Tl;J-2Nb<O.30 
(%} m4 satisfies SieAi<O,S0C%) and (TH-2Nb).'*P^0JSI and provides the complex structure composed of 1 - 
30 vol.% austeoite end the balance substantially ferrite. The coated film is composed of 8-15 mass % Fe 
arid the balance substantially Zn so as to satisfy D1/CDOfD1)<©,80 to the thickness (DO) of this r phese 
and the thickness (DO of this Tl phase. 
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(57) [£&] 

mm mm, mm, uwmtcw&imM. mm.m 

[WSfe^BH #«*^»%T'C : 0 . 0 5-0. 20 
%, Si : 0. 0 2—1. 5 0%. M n : 0 . 50- 
3. 0%. Al : 0. 05 — 2. 0%. T i %5i.Xf/ S 
itliNb^, Ti : 0. 00 7 — 0. 2 5%. Nb : 
0. 0 0 5 — 0. 2 5%, A*9Ti+2Nb^0. 30 
(%) <Z>jSEfflT"&^rU Si+AlSO. 5 0 

(%) fej:t/5 (Ti+2Nb) 1 S i £)H 

£U *-Xft^ h£*»%T"l-3 0%#*U S 

§ *H^«*%T F e £■ 8 - 1 5 %-ir^f L , 

WfcZnj:>j£»K ^rffl^ffS (D 0 ) tr, fflo 

i¥£ (Dj ) ^Dj / (D c +D] ) ^0. SO^iSfc 
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[ if i ] mtm-ts: <th frm^-£r-&itmnmm 

T. W«ft?l«A s li%tC : 0. 0 5-0. 20 
%, Si : 0. 0 2—1. 50%,Mn:0. 50- 
3. 0%. P : 0. 1 0%UIT\ Al : 0. 0 5 — 2. 
0%, Ti^M/ttiiNbJ, Ti : 0. 0 0 7 — 
0. 2 5%, Nb : 0. 005 — 0. 25%. i>OT i 
(%) +2Nb (%) : 0. 3 0 (%) ja"PC*«KH 
mi, TIES ( a ) fcTfEsS ( b ) 

S i (%) +A I (%) ^O. 50 (%) 

5 <T i (%) +2Nb (%) } SP ( 

Di/ CDo + Di) ^ 0. 8 0 

[000 1 ] 

i%me>mt&mMmi *mm. mm. mt. nm 

t 0 0 0 2 ] 

[«*«] ifi^. mm. mm. &v&wm&z<7)& 
mwm. mtmraiBmsMt t mz&B*4vm< mm 

^KX^tz. £ fife cDffl^TliW^tt^'fi^lS fi& 

&mmzmntzmmmszt> ~? § ««t**ffl v * $> tix 

IfcS-frT Z n#>-o Z n - F e &&k~t&-&l&lk 

TV**. 

[0003] «tBcSri»g§LK-fL-$-5 tSHfeWSTLTJnI 
[0004]fto ^(R^SOlttt LTfiWmyj y 

y&k my ymt>mmx'h& . ^ 
-5 s § tit fijii-r & * £o m 

-5 & AM^mitt^ft lt ) y v y t h . ^ 
[0005] yv-^ynt. Wffift$MTMmm±£ 

must z&mtfy u-miizmmt&m&c 
tit. yv-^y ytm£* h k MM.<nmm&mm 
u mm^mmLzy'h'XMT.mm^tih. my 



m£tmm&. ^ft^ h&mmci. 0-30 

i . ±IE«> -> # £ffil<7)ll^ffl^fl*%T' F e £i«M% 

•C8. 0-15%. jasj&^atwtznio^o. »o 

§M«rfiO)|§ (D 0 ) fcTi (Dj ) # 

ties ( c ) <7wm*mfc~tt>co"c$>&zk zmkk-t 

4 Jnitt k tb o § £§l^f tt WIfL^MttM» n W> 

(a) 

) + 0. 1 S i (%) ( b) 

(o) 

u-*y rmm ~> % mm. z m&T.Mm± £ mm s 
im^ftx o -f-^^-feW^ ^ ^ u yyftkfflyu- 

* y & *fefili S 6 (Ctttf> o * F e 

si*s<?5«iBt«a^-4 - 1 ^fas-eft s . 
[0006] &&&kmmm^£mtemz.fzM&k l 
mummme 1-15762 s-f^fgfcii, s i 
to. 4-1. 8M*% (jeiT. -ft^#M^*-r%^ 

!ifi%ttS) k. Mn^O. 2-2. 5%#*L^ 

ai3i^^5 00-35 oxwws&frc3 o&EkkfmL 
xm£hm.mwz^~x-r-t4 y^ws^tzmm-nmrn. 
(jar, ^tsssr-^-T 1 ^^ MH^fcia-r) ^sit^- 

ffi^W^^flTl^. 

[00 07] 1fif 5-7 0 88 6#Mdl 

Si &2. 0%HT, A1J2. 0%OT. A'OSi 

(%)+Al (%) SO. 5^^-*L. fom%X5%U 

t-^ft-f hWK^BB^SfiTV^. **BIB6 1-1 

5 7 6 2 5^|g^iatgSixT^|,«^)J; 3^rS i -M 

7 0 8 8 6-f-^#t:^$flTV^ilM{4?Se^-— 

->-4 hmncom&miicoisiwzm.mLtzi><7)x\ 
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[0 0 08]a^-Xftf Mill =t-x^f-M 
X . £ :h.te» M E#&ft o # * tfct b ?fV) i § =2r i: O ft -> 

d #^*tSft^#&Il<^ttt^+#£fc«T14&^ 

[0009] si &£<o^£3K 

4-2 5455 SWli«££<0*li: LT 

ft-^lttlSy), WaWiflf^AwiBi: LTit«£f#i 

5 t-r^^m.mmummmmmtfim^tLX^^. z 

COX a ^r1tS^«2:#fi-^^{±'»tti:BnXtt^Jftfe 
[0010] #MT6 - 2 1 238 3-^&fBfctt, S i 

<^§MSitift -5 s -KmifiWfc s*m * * . z co-ftmz x 

v *HKO»M£> § TTBBTIi hhifi. ft o § ffeHcD^ 
*C (iff t> «Tli*3&>o . 

[0011]*fc, «HPP 11-13 114 5#&*fc 
ti» C : 0. 0 5 — 0. 3 0%, S i : 2. 0%tlT. 
Mn : 0. 5 — 3 . 0%J^Si (%) +A1 (%) 
#1. 0—3. 0%coM{&Zffi&t&M®L$:%rfecD'i&m 
MTTM LT ?§Mft olt^ ttWTC 3 %W±ft 
^t-Xft^f h£^^&s^«i«ffitt^Wrift 

ft^ ?Sco A l vSJK £ 0.13 %OTtffi< MRS*"* £ 

mx-% hzb tfmm $ tvz ^ -£> . ua» u & # & £ <z>3rffi 

rfi^fls&CF-HHcfc 0 . Sffifc: F e #W*#*J«3: < 

t if ^° ^ ^ u v ?*tt t if 7 u - > £ wi: § * h <r> 
[0012] JjLhJfi^yt: ± -5 JLJKHFffijetttcflHifc 

sis^-x^-m hmi-mmtt. w*vyv>r&t 
my v-*>7&hmm&i&fcmmmtb^*Mm± 

[0013] 



7v~*> rq&$tm&> ~> % &m *m t >t jnxtt t ft 

[0014] 

[iBe*»9i-rsfcftco¥a] sit a 

jaTfcS*** «fc 3 ^rfT/i^ttS^ff . 

[0015] a. jfflKlg^o$ifficC-^'fb«!a»lt 
1 ffl. ffi ffl. fffi^ffclSSilSFe-Zn-^fflsWfe 

[0016] ««**s i **irrs«rc*5*^fc«±^- 

&fo&*3! < 4 •& - i: ** jn 6. v M> i>K MM t P 
. eWO*S B B a fi^gP^KJSO;e^ b^hZbifi^ 

k\ i&g , B fmizp*?m'g*-x^-f4 

[0017]I1(1 S 

m^^-r&&mmtKTi>&. m 1 m 1 iiss« 

^KUt, ^2(4^! ffl, ^3(±rffi (JP$ : 

D 0 ) , flF#4(±r! ffl, W^-D t «ft^^*M<7)^lt 

<?)ff§£*H\ rai^-r^otrffiiisw^HtTfi 1 

S«t, flr* r Dl j X-m-t. 

[0018] &ikimfflmmiib~?t>MmzMmmzto 
yy'im^Lfz^^Am^mm^^-m^z 
mm LtzM, wr o yynm&b^htbi § &mft 
M^wmt. r x mbrfflbcDftmizzcomfi.-tfifoK) , 
§ h tz * tiwr ffi i: © W i: O-^H £ gJS L X MM^MM 

lt^s. HiT«ni4ft^*AJirtgp«ma^sift-r 

iStt»(cffl 3t4fcO**t. fff c Ji±!2 
[00 19] H2{4, #WI4H1 bnm.<Ohcn>Xfohtf 



!(4 ) 001-303226 ( P 2 0 0 1 - 26 



[0020] Ti ffliiJiH^^t ffi^rffltettiw-ftfc 
ftot^JsaHtrfffflL^S^iE^tir! ffi 

s . i com mwcD ritftift-^yf ffl-r 

[002 1 ] a^lMfit^-tft^ ^flgcoinxtt 

o . tjaejww o.8o ixf-c* % t taw > ^ ^ u 
vymtrnxh <r t 1 3t . hi ow-tui, d t = 

7. 2/xm, D 0 : 0. 25/zm. Dj : 2. Ojum. 
Di / (D 0 +Dj ) (40. 8 H2C0MT' 
(i, D t : 7. 2/xm s D 0 : 0. 50jum, D[ : 
1 . 5Atm, Di / (D 0 +Dj ) 140. 7 

[0 0 2 2] ffj fflC«LTI4^flaBJfflfcH±a«*11I 

±-$"4. *i ffi^Fe«iWti:r««)«fi 

ffl t, -HWcliW < & t> -f , Bf ' ^ r y y ^14 If ^ 
[0023] b . #«t«f®:i»T i £ fc(4N b £!f#5£ 

-7r'J >-^tt*gRMWt:i*iJiLft:. XfB^Jt^frllSI 
fc(4, ftWtOT i tiiT/Nb ***** S i fcitjrp** 

P+0.1XS i (%) g 5X { T i (%) + 2 X N b 
(%)} 

Si (%) + A I (%) 0. 5 0 (%) 



^^«F elf ^! ffi^rffico 

-SMS tsiKttt atf m^tfimsmiz-c t #ft^tur » -s- 

Mt®ffi7C«^^-Xx^-f b SHE iff** 
2ti&;fc&<^ cOJS^«4 jMtT i fc <*> i: *S S ft. 4 . 

fc^Wtefcli. rffl^fi<^D^-n^\ ri ffl{4M 

[0 0 24] ift-tfcfLT. *tfj6*Ti4fcttNb** 
He^-S-a tTcOF e Sf«7)feo #&^v<7)i£i53K^ 

[00 2 5 ] *JKHtti*i.4>«*f3tfc1§fe*ifcflia** 

[00 26] «#ffl^«r< t fc*nC-£&flSffl8IM» 

W^^ffi^MM^T-C : 0 . 0 5 — 0. 2 0%, 
Si : 0. 0 2—1. 5 0%. Mn : 0 . 50 — 3. 0 
%. P : 0 . 1 0%HiT, A 1 : 0 . 0 5— 2 . 0%, 
T i HkXf/ 4?tt4N b Ti : 0. 0 0 7 — 0. 2 
5%. Nb : 0. 005 — 0. 25%. i>OT i (%) 
+ 2Nb (%) : 0. 30 (%) JUTT&6iEfflT'#fi' 
U S^ts TK^ (a) tTfBsC (b) ^}f£L. a 

mtiK ^-xft4 b*^«%-c-i . 0-30%. sse 
^ % j&mcr>iu¥m&&Mm.%TF e ^'«»%t-8 . o - 

l 5%. SWifWCZni^xD. nb-y^&mcor 

m>W% (D 0 ) fcTj ffl^JJS (Di ) j&>'T!25£ 

[0027] 
HR2] 

( a ) 



5 (Ti (%) + 2 N b (%) } > P (%) +0. 1 S i (%) (b) 

Di/ (D0 + D1) ^O. 80 (c) 



[0028] *fffiB<0»K<4. -e«ffl^'il!j* 9 OMP aliLh. 1 0 0 OMP aJiTROfcCO^fflV^W 
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[0029] 

[0 0 3 0] eW^^fflJt; C : C{iiSSr7x7^ h 

«%m:#*£-£4#\ znAnmzx-XTi-j h% 

*fiW4fctf>fc:cfcio. o 5%ja±.#*$-£4. #4 1 
<«40. 08%£Lh-C*S. 
[003 1 ] CKl4i!<^3MEtfl|ft4ftEffl*«* 

# 6 c ^jbWMOfc:* 4 t »&*#[ i: l -r re ®tt 
&^anxffe^®< &4 a ?§«ttt»»^^i>^-c\ 

*0>&WMtiO. 2 0%flTtn. #i L<tiO. 1 
[0032] Si itXA 1 : ZtL^COviMit^-ttlh 

bcOCiiJSSrlt^T^aiBtiO^-Xx^-f i-£3c 
5£fl^4f1W£>4<?rt\ SS^-^ft'l h£f#40 

Si(iO. 0 2%JSLh. A H20. 0 5%JJLL, #>o s 
Si a) +A1CD so. 5 0 a) fc=Sr4«H"C**3 

[00 33]MSiil *0y&&mtff»t£rytixm 

■&&fl38flE*>h S < -t 4 tfffl* 1 * 4 . c\cotz^>. Si* 

s i -ir*S(± 1.50 %VXYh~t& . £Aft*are>*» 
fcfe£**rfrSi&B#ifc4*£telis i ir**£o . 7 

0%iilTh-r^>O#'M4 A 1 {iftflT"&4 
iiafc**$-tib £ k tot*)*** L$iOffitt#*5r;fc*l4 

[0 0 34] Mn : MnCti^-Xft'f h^^itt 

ttimx'foh. i mn%£Lk<oma*-z.r-i--< h 

StfctMn^O. 5 0%£JLb^Pr£-£4. WMnli 

IttaPflMriKfiitfj'C, ^^#Wiii3. 0%IilTk^- 
4,#FiL<i±2. 5%ETTC*i. 
[00 3 5] T i fcitXNb : T i fc N b tefiWf *1& 

I.. ftWtciti-feWTcStfOrtcoiaS^JiW^rSr®**- 



«JU AJIISMIttiftiFe-frirJItSftftit^S 

[00 36] m3.b*j£'^& X 3 t=*Kf|Bjrtt. ff^ 

tz, tb-o$&mcomm\ Dj / <d 0 +d : > go. 

8 0 *»J£-$-S«H£IRSr*-* . 
[00 37 ] iiX^Hig-r-S^iC, T i : 0 . 007 

0 . 2 5%tJ.T, N b : 0 . 0 0 5 %13Lh. 
0. 2 5%UTfr^&ffi<r>ft<Dint.tz\±2n$:iZ-% 
3^4 « Titsit/NbtfOTRBfifi. ^a^n<7)7t:«^ 

[0 0 38] TiMMO. 25%iaiS*'. it 
(iNbtWO. 2 5%^giM\ £>4V^(±Ti + 

2Nb*io. 3o%*m.z-ht ±Mm.mmmm t , 

IMitO. 25%. i>OTi+2Nb^O. 30%iilT 
i:3:446ig-e-&*£-£4 . Hi. L< (StL^ix£7)7tSt'0 
^T^O^i^O . 0 9%£JLT\. i'OT i + 2 Nbj&s 
0. 1 3%&Tbtk&Wmvi>&. ^i3»SL<«Ti 
{SO. 0 5%IilT. Nb<iO. 0 4%lilT. A>oTi + 
2Nb*i'0. 3 0^7^*4. 

[0039] ^^m.fm.itmtizis-^tih^im 

ffiWfgii P co l o {gT£> 0. Nb «D^M:ffi3*iBiT i 

co2mxfo%>, m^Ttb^z&mcotmtfD! /<d 0 

+ Dj ISO. 8 0£8MW-4«Hfc-*-4fcI4, Tifc 
5 (Ti(» + 2NbG)UP(»+0. 1 S i (» 

jjEJawi f e a ivr^nwiPRWBrcft 4 . -eco^-c 

t>P{iS i k|aiaS^MkSJg&/h§<^-4^ffl^fc4 
iO-t"^«#*»(±0. 1 0%iilTt-T4. »4L<{± 
0. 0 3%&~PC*.4o S(±M n S t LT^ftljL 

itftSM n zmmit Lxfm-rhcDx, znzmii- 

4^tS#W*t40 . 1 0%J^Ti:-f-4co* i Mt t 

^„ ^^zNitAiNtLxm&LXAi^mn-thco 
x\ ztizww&fzMzo. o i oxvxrt-t&cotm 

[0040] mttcofagkmm ■, mtcomshmmit. mm 

4o SS^--XT-^>f h(4, ii^^T^XjQlS^I^ 

jnxiSiBsaiR l , ^ (?D»ihW8Mfc l t mm tfffi± $ 

LTc7)^t^f^±$^:4^ffljt) s S)4o <I»SfrS 
t*tc»@^-Xx-7-f h Sr 1 #;»%iilX^*$ 
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if 4. jf*L<tt5flc«%£UiTi5S. 
[004 1 ] ^-Xft-f bOjt*#mKt«<2r 
4 1 , 131% S 3&W < * 0 -T U < * 

V*. £ft£»t4fcftfc^:*-.X7 1 -*--f bOJt^i23 
0 mkXVXTh-t 4 . JT4 L < 12 2 0 #ff %J2TTC* 
4. 

[0 04 2] 3Sa5A^gKWt:7x5-f tC0 

^^mttimmmux^ 4 <r>x\ ±.§mm<vm3 mm 

[0 04 3] Hb-y^&MltF e*8-l 5 

%ML. aWlillWWKZniO^rSfc^k-ri. to 
§ ,&IRtt«0 F e -frlTMtf 8 % fcStfc^r V . to 

oSffelKfSffitejyffl (tt&tt) jWSfiPU MUtt. jg& 

^IM^FeMi^'i 5%^$^(;IJ, r 

[0 044]i6-)|&I«r 1 ffl^D/JS (Dj ) 

< 4 •? -T r 4 fc r U > ^tt#SK: sbft. r ffl <^JI 

§ (d 0 ) *M^<^o-rr4tH7i^-^y^tt^« 
^ni,. y oyy&kwtyis-^y ruti mz 

gmtciiCDt-thtztblz^ D 1 / (D 0 +Dj ) T-*to 
6*1.4^ ffltOib^^O. 8 0J^Ti:-rS. »4L<J2 
0. 6 SfefcJfiKttO. 40ja"FT*4. 

rj fflc7)it*c7)TRBJ2^;lSSL^v^ s iBS««^r 
i ffltoJt*#o. l iDffi^flttc* 4 £ fetish*. 
[0045] rffltri ffi«^-f#tfc«ir5r-&A 

JKJilT. Di {21. 6/xmSJBEiaTfc:lB!l»LTtS<^)3& 1 
[0046] rfflfecttATi ffl<7)JPSi2. #WirCttJ3l 

L . ^CDffi^fil vM ^ — /bjf T"X -/fy^LTSEM 

( Tmm^-mm ) ^t»h« l , r mz^x it 1 

{23 OflUJLbarj fcOVvc<9rffi3tffij&»6«D*&*M 

gi, ±ffi5flB^s<Wi%*Di t-rs. gumma 
mmijmtsmij^zMLxi£Mco^x'^\ z.ti$> 

nmff 1 u mjaTT***6-fcH4» T E M ( 
Sr^to^if iil^^ffl^l«l5E{2. TEM 



[0047] mm^m ■, *minmm±MTnmxwi 
mr 4 <r>ifimsx°fo 4 . #w{2±t a-ft^ffl^ £ w-r 4 m 

£^a«7J£^2D*§ft?U Mitt. *§£>;h.fcM£S£|gI 

mtxntimmsiim^h. whists* ubub. t 

£&v\ i^^T\ S#-r4^ix^*S ; 5rt'*l^4l^* 

-rsfctot, wt-mzj: v^mmmz&^o . *«i2s 

IfcAl* -&#f-C0 . 5 0 %IiUi#^4fcto#W^H 
TWto-o § < ^ < 4^to-5 § ^'^t-T4 

ti-e^ft*. i*t*»t4fctot. ^f«Jn*i-ci2«ffl 
i. o%jaT«o*^-c**ufo. 2g/ m 2 i4±t-rn 

tf -hfl-to -5 § «TigT'J> 4 . s i -ir*i*i 0.2% 
AlMt* f l. 0%*jBi6*#liO. 

[0048] fmmmz^Tm7€^mm^T7 & o 

°Cjy.±8 7 0°ClilT«aKM^t*aiftL^6-r4-r43S 

c l«*Iil±Ac 3^ffijSIilT^aKJiii:-r4^S* i 
ft4^\ ©Wfljg^7 8 o*ct3Sfjt 5 5rv^*^fc(4-fe^ y 
^>f NoSIH^t^^^O^S'. 8 7 0°CS:Si.4 

*§^{c{2^--x^^^ heymmwwm t-r ^"t ^. 

Tjf7C^M^«{27 8 0 o Clil±8 7 0*CJ3lT<?5aU«HW 
is-T4<7)^a* t^>o 

[0049] 3S7CM#e^{2. 350'C-55 O^C^JK 

X^-^>f b^OCcOffiffiirffia^-^. t-Xft'f bco 
3a£tt£fttoT8^--x^M b^=f# J W-<^4ii: 
(c*4o 

[00 50] »7uM#6SS*^ffiS«S?SSffife!itT^ 
}£iP#ift{2. 3t7cM#e^7 0 0°C4T"{21 0°C/#OT 

cD&wmmx~w8rt& i t j^if 4 l < . 700 °c*^ffi 

ySffi^iSJK 4"C"«^aK{2 2 0 "C/^JaLhTJaaOWH 
•T4«* i 'if4 LfrLt£lfiL>. Zcr^kfUzmfeth 
«effl(i4<. IS^-^ft^ b^^5E{c4i)j!S§'ii:4i 
t ti(2\ ±IB t - Mf ^-VCHWr 4 i^{25r 
V\ M£tt\ 7 8 0°CA^ 2 0"C/#T*5 0 0"C4"CB: 
SWt^fflS^fflti^ lS*-xft^ b^ 1% 
l;j.±l,zmM-tZ> i i; (4-HJ- TOC* 4 . 
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A 


0. L4 


0. 35 


1. 20 


0. 008 


0, 005 




0. 005 


1. 20 


0. 002 


1. 55 


0. 010 


0. 043 


0.050 


B 


0. 11 


0. 55 


1. 20 


0.014 


0. 005 




0. 010 


0. 90 


0. 005 


1. 45 


0. 020 


0. 069 


0. 100 


C 


0. 12 


0. 02 


1. 50 


0. 015 


0, 008 
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1. 50 


0, 002 


1. 52 


0. 007 


0. 017 


0. 035 


D 


0. 11 


0. 50 


1. 50 


0, 013 


0. 005 


0. 007 


0. 020 


1. 02 


0. 005 


1. 52 


0. 047 


0. 063 


0. 235 


E 
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0. 80 


0. 008 


0. 005 


0. 010 


0.020 
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0. 004 


0. 52 


0. 050 
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0. 250 


F 
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0. 70 
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0. 010 


0. 005 


0. 020 


0. 040 


0. 80 


0. 008 


1. 50 
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0. 080 


0. 500 


G 


0. 08 


0. 45 
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0. 025 
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0. 020 
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1. 55 


0. 005 
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0. 070 
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H 
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0. 035 


0. 005 


0. 040 


0. 120 
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0. 005 
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J 


0. 20 


0, 43 
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0. 010 


0. 003 


0. 050 


0. 060 


0. 10 


0. 005 


0. 53 


0. 170 


0. 053 


0. 850 
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0. 20 
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0. 003 


0. 080 
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0. 10 


0. 005 
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0. 015 
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0. 01 
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0. 010 
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0. 010 
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0. 005 
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0. 060 


0.011 
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V 


0. 11 
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0. 005 
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0. 005 


1. 40 
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7J]<0&*M (F) £5j<#>, L^ff$i.?tSO«^ (d 
P) t*>fEA^«ft*l««^ (dF) bfrt>. u 
= dF/2dP(;J:- 5 tfl«» Tfe^PTfP 

© : 0 . 2 4iilT, 
O:0.2 4jB. 0. 2 8&~K 
A : 0 . 2 8j@„ 0. 3 
x : 0 . 3 2£g 0 

[00 6 5] fWW6ft*^2 t^f". 

[0066] 

[*2] 



ft 

# 
* 


m 

# 


-eft- gd 

(*> 






Cff 5%) 


Da 

( n m) 


r itaff s 

D i 

( u a) 


Dl 












(MPa) 


tot* 
<*) 


1 


A 


10 


10. 5 


0. 5 


0, 1 


0. 17 


650 


35 


© 


© 


2 


B 


10 


9. 5 


0.5 


0. 2 


0. 29 


640 


36 


@ 


© 


3 


C 


5 


10, 0 


0. 5 


0. 3 


0. 38 


600 


32 


© 


© 


4 


C 


10 


12. 0 


0.4 


0. 6 


0. 60 


605 


33 


® 


© 


5 


C 


12 


15. 0 


1. 5 


0. 5 


0. 25 


615 


35 


© 


© 


6 


C 


25 


15, 0 


1. 5 


0. 5 


0. 25 


605 


38 


© 


© 


7 


D 


10 


9. 0 


0. 5 


0. 2 


0. 29 


608 


33 


o 


© i 


8 


D 


8 


10, 0 


1. 2 


0. 3 


0. 33 


595 


35 




© 


9 


D 


5 


11. 0 


0, 8 


0. 4 


0. 33 


599 


34 


© 


© 


10 


E 


8 


8, 0 


0.4 


0. 1 


0. 20 


560 


32 


o 


© 


11 


F 


2 


10. 0 


0.8 


0. 2 


0. 20 


618 


28 


© 


© 


12 


F 


10 


8. 0 


0. 4 


0. 1 


0. 20 


618 


32 


o 


© 


13 


F 


11 


9. 5 


0. 6 


0. 2 


0. 25 


615 


32 


© 


© 


14 


G 


8 


10. 0 


0,8 


0. 4 


0. 33 


590 


36 


© 


© 


15 


H 


8 


10. 5 


1. 2 


0, 4 


0. 25 


610 


35 


© 


© 


16 


J 


2 
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